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i Thailand’s Performance Overview

* Thailand needs innovation to increase our competitiveness

1st pillar:
Institutions
T 2nd pillar:
Infrastructure
11th pillar: Srd pillar:
Business Macroeconomic
sophistication environment
10th pillar Ath pillar
Market size Health and primary
education
Sth pillar 5th pillar:
Technological Higher education
readiness and training
Sth pillar 6th pillar
Financial market Goods market
development 7th pillar: efficiency
Labor market
efficiency

Source: International Monetary Fund; World Economic Outlook Database (April 2017) @ ‘ S CG
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National Agenda: Moving Out From Middle Income Trap

Government view points on Thailand 1.0-4.0

Thailand 1.0: Focus

on agricultural

sector

Thailand 2.0: Focus on
productivity enhancement

in light industries
Thailand 3.0: Focus on labo

and heavy-machinery
intensive production

Thailand 4.0: Focus on technology
and innovation to add product &
service value

misiduladeyduacaonnd

We Are Caught in A Trap of..

©OS

Middle Income  Income Imbalance = IHADIGED 3-4?6} www.boi.go. th/upload/content/TIR Jan 32824. pd

Country Inegquality T e T g i e,
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Transformative Shift in Thailand 4.0

Traditional Farming Smart Farming

Traditional SMEs Startup

Traditional Services G}! High Value Service

Unskilled Labors ‘:m_q! Knowledge worker/ ﬁ

High Skilled Labors

.
q | ]
Buy Technologies - Develop
Technologies
Source: THAILAND BOARD OF INVESTMENT, www.boi.go.th () ‘ S CG
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0 New Growth Engine (S-Curve)

10 Targeted Industries: Mechanism to Drive Economy for the Future

Investment in S-Curve Industries Will _'*y’._ -
Be Granted Privileges and Tax Mocical Hub — -—i-—

[ ]
Incentlves 1% S-Curve é Aerospace
Next-Generation Automotive Biofuels and
= / Biochemical '\ #
Biofuels and Biochemical @ ﬁg
Smart Electronics ‘ Smart Electronics Next—Generation
[5) Automotive

Food for The Future .1 \

. . Automation and
Affluent Medical and Wellness Tourism Robotics $
New S-Curve Food for Affluent Medical and
The Future Wellness Tourism

Aerospace Agricultural and
Biotechnology

Medical Hub
o110
Agricultural and Biotechnology %g
Automation and Robotics Digital Economy

Digital Economy A,
@SCG
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[ Research and Development Expenditure (% of GDP)

Eil

Russia “~-
1.13%

South Korea
4.22%
Japan
3.29%
China
2.07%
Malaysia
1.30%

%

. . SIIP

R&D Expense per GDP

s

Thailand
0.78%
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Thailand needs Much More Investment in R&D

Targeted future R&D investments in the private and government sectors

1.5 % per

% R&D Expenditure per GDP
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. BOI Privileges for

R&D and Innovation
Investment

* Competitiveness Fund

* Startup Ecosystem

e Economic Zone for
Innovation
0 Food Innopolis
0 Science Park
O EECi

* 300% Tax Exempt of
R&D and Innovation
Cost

* Spearhead Innovate
Thailand

* Ease of Doing
Innovation Business

* Talent Mobility

_e _SmartVisa
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Thailand needs More Researchers

il

Number of

Increase in Research and Development Workforce

Research and Developr?‘lQan
(FTE) personnel per capita

(people)
TIED 4 5401654 46% | 12.9:10,000

o Thailand’s population as of 2016: 65,931,550
2021 fﬂ Targeted Research and Development Workforce Year 2021  _ Enterprises, Educational
25.0: 10,000 personnel ] Institutions and nonprofit

organizations

. Private Sector

Source: STI, 2018.
Number of research and development personnel in the private sector provided by STI. Number of research and development personnel in

government sector, higher education, state enterprises, non-profit organizations provided by the National Research eouncn of Thailand.
Population of Thailand as of 2016 from Department of Provincial Administration Ministose srior S CG
\)
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1 Goal: Increasing Researchers to serve S-Curve Industries

Personnel requirements Science and .
First S-Curve  New S-Curve

i g oot Robotics & ]
. Automobile for |
Bachelor Master Ph.D. : o ot ! Automation |
1. Automotive 10,339 809 8s : == = lﬁl |
] ] 1
i : o o ‘n 1 1
1.1 Automoblle and Tra'nsport 9,770 770 85 [ SRS Aoy AR )
E NP e R A ol ) = S e e D _ _ ___________ - ______T”_
. i Smart W Aviation &
1.2 Automobile for the future 569 39 = E electronics 5 E Logistics i
2. Electronics 13,047 2,002 ass ¢ &l { i W !
] ] 1
2.1 Computer, Electrical and H OBTJé(L.\O i H
: - 9,845 980 415 N N . N S— 4
Elestrenie MenWeeiyring (0 o | T T e o e
) it High value = [ L. 5
2.2 Smart electronic 3,202 1,022 70 ' tourism & services! ! Digital i
] ! 1
3. High value truism & service 5,962 513 202 : T (ﬁ.l " 1
' i i 1
4. Agroindustry 12,114 424 138 : [ H
4.1 Agriculture, Forestry and pmmmmmm—m = — A o v vy e
Fishegies Y 8,970 275 =12 | Agro & Bio Tech | 1 Bio-based Energy |
: Industry | ' &Chemicals !
4.2 Agro & Biotechnology 3,144 147 108 . ‘a', ;| !
] ! 1 1
5. Food 14,945 1,085 112 1 P ! s .
5.1 Food & beverage " Food for the ,--SSIISTTIIIT
manufacturing S5y LD 2.0 ; Future : E Medical & Health i
! ' Industr
5.2 Food for the future 6,285 630 62 . H E ¥ i
Total 56,407 4,833 1,022 : | ﬂi‘ ;
Viun: TORI (lo&@e) srwnuaiumnsal lasansmsUsmnunswasUizunalnnnsu@msdensideluasdvenenans T TT 77T

wieluladl uazuienssuveadszivalng @us @,
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20 year Research and Innovation Strategy

Spearhead Research & Innovation Program (2017-2036)

Research and Innovation Budget Plan
20 year Research and Innovation Strategy

/

-

Strategy 1

Research and
Innovation for
Economic Stability

~

J

e

L

Strategy 2

Research and
Innovation for Social
and Environmental
Development

~

4

e Strategy 3 2N

Research and Innovation
for the Creation of Basic
Knowledge

A 4

/ Strategy 4 D

Development of
Research and Innovation
Eco-system

\ 4

Integration of Strategic Program for the Promotion of

Research and Innovation

220 voar Research and Innovation Strategy (2017-2036 N3
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i Innovation Index 2018

Bloomberg 2018 Innovation Index
2018 2017 Yo¥Y Total R&D Manufacturing High-tech Tertiary Researcher Patent
rank rank change Economy score intensity wvalue-added Productivity density efficiency concentration activity
1 1 (8] S. Korea 89.28 2 2 21 4 3 P § 1
2 2 L8] Sweden 84.70 4 11 5 ril 18 5 8
3 G +3 Singapore 83.05 15 5 12 21 1 Fil 12
4 3 -1 Germany 82.53 =] 4 17 3 28 19 rd
5 . | -1 Switzerland 82.34 T 7 8 9 11 17 17
6 ra +1 Japan 81.91 3 5] 24 8 34 10 3
r S -2 Finland 81.46 8 16 10 13 19 6 4
8 8 0] Denmark 81.28 5] 15 11 15 26 2 10
=] 11 +2 France 80.75 12 35 14 2 10 21 =]
10 10 L8] Israel 80.64 1 27 9 5 41 1 19
11 9 -2 u.Ss. 80.42 10 23 151 1 42 20 2
12 12 (0] Austria T9.12 5 8 15 26 12 12 5
13 16 +3 Ireland T7.87 22 1 1 18 20 14 33
14 13 -1 Belgium T7.12 11 22 13 10 37 13 21
1S 14 -1 MNorway T6.T6 19 37 19 11 23 8 14
16 15 -1 Metherlands 75.09 17 26 20 5] a7 15 18
17 17 L8] UKL 74.54 20 40 23 14 8 18 15
18 18 L8] Australia 74.35 14 46 16 17 17 3 20

Source: https://www.bloomberg.com/news/articles/2018-01-22/south-korea-tops-global-innevation-ran ing-again-as-u-s-fal@‘SCG
W
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i Innovation Index 2018

2018 2017 Yo Total R&D Manufacturing High-tech Tertiary Researcher Patent
rank rank change Economy score intensity wvalue-added Productivity density efficiency concentration activity
19 21 +2 China 73.36 16 19 40 12 4 42 &
20 24 +4 Italy 68.88 25 20 22 20 32 36 23
21 22 +1 Poland 68.T4 35 13 37 16 14 34 24
22 20 -2 Canada 67.98 21 32 26 23 45 16 22
23 19 -4 MNew Zealand 67.40 31 36 18 25 43 22 11
249 25 +1 lceland 67.11 13 28 2 - 27 9 26
25 26 +1 Russia 66.61 32 33 a4 22 5 28 16
26 23 -3 Malaysia 654.79 26 17 36 24 36 33 34
27 27 O Hungary 64.37 24 10 a2 18 48 32 35
28 28 O Czech Rep. 63.47 18 3 25 - 33 24 28
29 29 (o} Spain 63.06 29 25 27 36 5] 31 31
30 31 +1 Portugal 61.38 28 31 32 42 T 23 a7
31 30 -1 Greece 61.37 36 45 34 28 15 26 39
32 34 +2 Luxembourg 60.65 27 38 3 - 50 11 13
33 37 + 4 Turkey 60.26 34 21 30 34 13 43 30
34 32 -2 Lithuania 59.04 33 14 33 - 9 29 43
35 38 +3 Romania 58.94 48 12 31 27 24 A7 38
36 33 -3 Estonia 58.7T6 23 24 29 - 22 27T 42
37 35 -2 Hong Kong 57.05 41 50 4 29 31 25 29
38 36 -2 Slovakia 56.88 30 8 35 - 39 30 45
39 40 +1 Malta 54.27 40 43 T a7 29 38 47
40 39 -1 Latvia 53.65 46 39 28 40 30 39 32
41 NR - Bulgaria 51.54 37 34 41 39 38 37 48

Source: https://www.bloomberg.com/news/articles/2018-01-22/south-korea-tops-global-innevation-ran ing-again-as-u-s-fal@‘SCG
O
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I Innovation Index 2018

2018 2017 Yo¥ Total R&D Manufacturing High-tech Tertiary Researcher Patent
rank rank change Economy score intensity wvalue-added Productivity density efficiency concentration activity
42 41 -1 Croatia 51.24 39 30 39 44 35 41 41
43 45 +2 Tunisia 49.83 44 41 46 a1 16 40 44
44 43 -1 Serbia 48.93 38 29 AT 43 44 35 46
45 44 -1 Thailand 47.83 45 18 45 31 25 48 -
A2 | Okraine a7.28 47 P 3 50 32 21 a6 27
a7 47 0 Cyprus 47.01 49 49 38 30 40 45 40
48 - - S. Africa 46.98 42 47 43 35 49 50 25
49 - - Iran 46.09 50 42 49 38 2 49 36
50 50 8] Morocco 44.84 43 44 48 33 46 44 49
Source: https://www.bloomberg.com/news/articles/2018-01-22/south-korea-tops-global-innevation-ranking-again-as-u-s-fal \“SCG
o
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i Innovation Ecosystems for the Future

create innovation with speed, quality and affordability

Eastern Economic Corridor
r Innovation (EECI

New growth hubs to drive innovation

Open Innovation

Gateway to connect & innovate

R&D Consortium

Select right target for driving RD to commercialization

Research
institute

Support and encourage startup growth ecosystem

-"—/7 ()‘SCG
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i Eastern Economic Corridor Innovation(EECI)

A comprehensive innovation ecosystem through research and innovation

i

dmi

Eastern Economic Corridor Area Industry/Business

o

¢ -',4-. — -
23 T L, o~
’ SN,
»
p

 CHACHOENGSAO . k& ",

b o=

Innovation'

CHONBURI

Academic/

. 5 Government Research Institute
The government is developing new
growth hubs by starting with the

Eastern Economic Corridor (EEC)

Source: Ministry of Science and Technology, Ministry of Industry Ay
e Rl @ISCG
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i Open Innovation

Create ecosystem to speed up the innovation
P2y 6

wy =

:

onersier Ittt
~ C@IIab@rati@n,’ Institutes enerit

= Access to know-how

& new ideas
Linka e&r éﬂetwerk
8 q‘r = Becoming ‘the

partner of choice’

Supplier or Valueeadded services . = Faster time to market
Companies

= |[ncrease revenues

ner
- ‘Q ﬁ .1
aid & "?ﬁ i’f’
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i SCG Open Innovation Center:

Gateway to Connect and Innovate

Open since July e Exhibition area to inspire partners

(Example of 50 innovative projects)

e Lab facilities for ideas demonstration

* Meeting facilities to connect the

world

e Technology Bridging Platform to

exchange idea and technology

- Contact: openinnovation@scg.com

Thailand Science Park, INC 2, Tower D,
FL9
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R&D Consortium

will lift up the whole value chain competitiveness

Corporate
Company 2 Objectives:
Corporate — - Industrial collaboration to
Company 1 initiate new research from actual
R&D demands
C ti - Universities and Research
— Institutes deliver solutions
Benefits:
v - Rapid access to new
University 1 University 2 technologies
Institute 1 Institute 2 - R & D commercialization
- Uplift of whole value chain

Source: Public-Private Collaborative Committee on Innovation and Digitalization (D1)

@SCG
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n Example of R&D Consortium: Food Innopolis

Global food innovation hub focusing on innovation for food industry

dusinanauinnssuaTmisuaalan Global Food Innovation Hubs

i— Jdinnmnopolis

At Thailand Science Park

Non-thermal process
Robotic & automation
loT

Food structure meodification
Sensory evaluation
Packaging &: preservation

Breeding technology
Precision farming

Organic farming
LCA/carbon/water footprint

e —————

]
]
]
]
]
]
]
]
]
e

T
=Testing & diagnostic

Production of ingredient

H [
- i
i oo
Nutrition | e e e e —— H
i it clai 1 § Logistics H Sensors. )
| I Hea claim i = Standard compliance I Traceability B
! Encapsulation & delivery system I I Inventory mgt. - ! Toxicology !3\\9(9‘1 > 3
——— —— (] E Big data analytics E Regulation & -
~ g ]
i E_intemational standard i

Source: http://foodinnopolis.or.th/en/home/
National Science Technology and Innovation Policy Office @){ ‘ SCG
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Startup Thailand

TH | LA N D A national startup promotion platform
NATIONAL STARTUP COMMITTEE to support and encourage startup grOWth ecosystem

M Startup Thailand’s 9 Startup Sectors

s EN

HezalthTech IndustryTech PropertyTech

=) e

EnviTech Lifestyle Businese Service

CREATIVE
| VALLEY ]

aTH-eILA:NPa

= = =]

TravelTech

Source: startupthailand.org/wp-content/uploads/2017/04/BOOKLETO1.pd P
@SCG
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SCG Focuses R&D And HVA Products/Services

UsD Milliens

USD Millions

140
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R&D Spending

32
1 25 26
-mEmEN
: ]
=

2004

2007 2008 2009

2010

%R&D SPENDING ON SALES

HVA Sales

222
—

2004

1,568 1,690

u . .

2007 2008 2009

2,451

2010

HVA AS A % OF REVENUE FROM SALES

2011

0.3%

3,371

2011
32%

41

0.4%

3,907

2012

34%

0.5%

4,284

2013

35%

77

2014

0.6%

4,831

2014
35%

4,624

2015

37%

124

2016

1.0%

4,597

2016
38%

119

2017

0.9%

5,015

2017

39%

R&D and Product Design Team

1,645
Ph.D. 116

a1-

2018

364
2007 Ph.D. 9

*includes recent acquisition ef Nerner Group {(Norway) :
50 R&D staffs (10 Ph.D.)
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SCG Collaborative Network for Innovation

7w kot 2 AT KMUTNB KU U KMITL
Calera Corporation Collaborative Project: 589 < Domestic partner: 390
Econotech 0 ; 0 .
Envergent Technologies LLC (18/0 of total prOJeCtS’ 44% of total eXpenSGS) International partner: 199
Exxon _— HiBot
GATECH Arkema — JAIST =
IPST Certech Beijing U_nlver5|ty Kyoto U.
Miliken Dini Engineering of ChemlcaI.Tech. Osaka U.
National Inst. of standard & tech. EMPA, Swiss Federal Laboratories for MCN Mate_rlal Tohoku U.
Paper Consultants International Materials Science and Technology - Technologies Tokyo Tech.
NIT Federico Il University of Naples Tianjin U.
PSU i =2 Humburg Innovation GmbH Zhejiang U. X
Stony 2s6ok U. Imperial College - P ’ k
The Florida State U. Inventia AB
U. Of California, Berkeley Martin Luther U. Forest Prod. R&D
U. of Waterloo More research Institute, Department of
Western Michigan U. Norner Inno. " A¥*star Science & Tech.
DATACHEM OXFORD
5 Fibria Celulose Plaxica Limited q
aar:r’cerm Poh}/‘mer Insitute Brno, ¢ DAMSTADT v -
=z Technique University o onhas .
BIDTECﬁ Technical University of Munich
MTEC University of Leeds
NANOTECT 4 i ey D ~ SSIIT S /CSEE
nemprec) s & @ é |
NecTeC! Sanls st - ; = i B
e BUU  SUT RMUTT MU TISTR Department sy msu  KkU  RMUTK SWU

m *Data from R&D report 2012-2016

of Science Service
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Collaborative Research with Leading Universities

BLOOM COROLLA
Berkeley The rom f:ofr‘living 3D Breathable Facade

UNIVERSITY OF CALIFORNIA

3-D printing
technology using
cement polymer

SCG-University of Oxford Centre of Excellence

24 patents 1 2% of all 40 publications

Nano Materials Oxford’s IP in leading

& Catalysis was originated international
journals
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Thank You
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